Mll ϩ/ϩ (parental RW4) ES cell line and two pairs of Mll Figure 1C) . Thus, the development of this early mesothese progenitors exhibit a marked reduction in their dermal derivative with both hematopoietic and endotheability to generate hematopoietic colonies, a subselial potential is not dependent on Mll. quent process requiring cell division and differentiaNext, we examined the appearance of subsequent tional targets of MLL and are also known to promote
hematopoiesis in gain-of-function experiments [10] [11] [12] [13] ; therefore, we examined this class of genes as putative effectors of the Mll-dependent step in hematopoiesis. We first analyzed the Mll dependence of several representatives of the HoxA and HoxB gene clusters because several of these genes are selectively expressed in developing hematopoietic populations [14] . To minimize differences due to clonal variation, we compared pairs of Mll ϩ/Ϫ and Mll Ϫ/Ϫ ES cell clones derived from a common subclone in a time course experiment and monitored relative gene expression levels by using quantitative PCR (Figure 3 ). Peak expression levels occurred at different time points depending on the gene analyzed, but Mll expression itself differed only 1.5-to 2-fold throughout the 10 day time course (Figure 3K ). We found that the induction of Hoxa7, Hoxa9, and Hoxa10 was dramatically reduced in Mll-deficient EBs (as much as 500-fold reduced for Hoxa9; Figure 3B ). Similarly, several HoxB cluster genes were reduced in Mll Ϫ/Ϫ EBs at all time points (Hoxb4, Hoxb5, Hoxb6, Hoxb8, Figures 3E-3H) or at select time points (Hoxb3; Figure 3D ), as well as within sorted day 6 c-Kit ϩ /CD41 ϩ EB cells; see Figure  S1 in the Supplemental Data available with this article online).
The tested HoxC cluster gene, Hoxc6, exhibited a more modest reduction (2-to 5-fold; Figure 3I) Figure 3L ). Pitx2 was identified as a gene whose expression was dependent on MLL by the use of an ES cell line homozygous for a distinct Mll disruption allele [20] .
We evaluated the Hox cofactors Meis-1 and Pbx-1 to assess whether compensatory changes in the expression of these genes might affect Hox activity. Furthermore, Meis-1 is overexpressed in leukemic cells harboring MLL translocations and in cell lines immortalized by MLL fusion proteins [16, 21] . We found that neither gene was significantly affected by Mll deficiency ( Figure 3J and Figure S2) 
